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(54) MEASURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid the saturation of an A/D converter to 
A/D convert an input even if the input width to be measured remarkably 
changes, to use appropriate gain amplification and to reduce a 
measurement error. 

SOLUTION: Inputs to be measured are amplified with an arbitrary gain 
magnification by a gain bestowal means 30. An A/D converter 8 converts 
analog data gained respectively into digital data. Digital data of respective 
arbitrary magnifications after A/D conversion are recorded in a memory 
means 9, and data showing saturation at the time of A/C conversion is 
retrieved from data whose gain magnification is the largest among digital 
data in the memory. A series of data wherein saturation data exists are 
invalidated and data wherein saturation data does not exist is selected as 
the object of an operation processing. 
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* notices * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

fClaim^nA gain grant means to amplify a measured analog input for the gain scale factor of two or more arbitration, The A/D converter 
which carries out A/D conversion of each measured input amplified by the arbitration scale factor with this gain grant means by sampling, 
A memory means by which A/D conversion was carried out to record the digital data of an arbitration scale factor, respectively, The data in 
which the saturation at the time of the above-mentioned A/D conversion is shown from the data with the largest scale factor of the digital 
data of the arbitration scale factor recorded on this memory means are searched. The metering device characterized by having the gam 
optimum-value selection circuitry which chooses the digital data with which the digital data with which saturation data exist is made into 
an invalid, and saturation data do not exist, and carrying out data processing to the above-mentioned selected digital data being. 
[Claim 2] The metering device according to claim 1 characterized by making the digital data into an invalid when saturation data recognize 
two or more piece continuation existence. 

[Claim 3] The metering device according to claim 1 or 2 characterized by having an input circuit change means to make two or more 
measured analog inputs input into a gain grant means with a sequential change. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the metering device which measures a current, an electrical potential difference, power, 

electric energy, etc. using an A/D converter. 

[0002] 

[Description of the Prior Art] The circuit block diagram of the conventional metering device with which drawing 3 was shown in JP,10- 
26641, A, and drawing 4 are drawings explaining the timing of two or more circuit current detection. In drawing, 1 is an electrical-potential - 
difference detection means, 2 is a current detection means, and two or more circuit currents are each detected, respectively. The current 
detection means 2 is changed into the voltage signal of the example of a current ratio for sampling processing of the current detected 
through a current transformer. The auto range circuit where 3 was inserted in the next step of each current detection means 2, and 4 are 
input circuit change means, and change the input of each auto range circuit 3. The memory, as for the time-sharing means of a sampling 
and 6, 5 remembers the measurement data with which a multiplexer and 8 were quantized by the A/D converter and 9 was quantized by 
A/D conversion to be, as for a sample hold circuit and 7, and 10 are time-sharing electric-energy operation means, and consist of the 
operation means 1 1 , result-of-an-operation memory 12, a bit shift means 1 3, and an auto ranging means 14. 20 is an electric-energy 
operation means the whole circuit which integrates the power calculated with the time-sharing electric-energy operation means 10 for every 
circuit. 

[0003] Next, actuation of the conventional metering device is explained. With the input circuit change means 4, as shown in drawing 4 , the 
input from two or more current detectors 2 is changed one by one. At this time, current detection changes the multiple of 1/2 period of an 
alternating current wave form from the need of measuring actual value for the operation of power to a unit (t) one by one. If measurement 
of a measured circuit takes a round, it will return to the first circuit. The current and electrical potential difference measured for every 
measured circuit at once at the time amount (T) which it is different and a round takes are formed into a digital quantity child with A/D 
converter 8, and multiplication is carried out to a power value with the operation means 1 1. With the result-of-an-operation memory 12 and 
the bit shiftmeans 13, the complement operation of the part flown for sequential change measurement is carried out, the electric-energy 
operation means 20 integrates the whole circuit, and electric energy is acquired for every circuit. It feeds back to a next input level in the 
auto range circuit 3 based on the input level in the current detection means 2 of the part by which data processing is carried out, and the 
measurement system enables it to maintain on the optimal level with the auto ranging means 14. 

[0004] • . 

[Problem(s) to be Solved by the Invention] In the conventional metering device, the gain based on the current result of an operation is fed 
back, and it is used for next measurement. Although the gain control to an input value is fed back to a next measurement cycle in the auto 
range circuit 3 based on the value of the last measurement cycle data, since two or more circuits are measured one by one, a round takes 
time amount (T) to the last measurement cycle data. For this reason, possibility that measured input width of face will change a lot in the 
meantime is high, and the optimal gain control is not obtained. Therefore, to this input, when this input value with a last time small input 
value was large, when gain was too large, conversely, the input value was last time large, when an input value was small this time, gain 
became [ the input data of the A/D-con version section was saturated, and ] small too much, and the A/D-con version error was large. For 
this reason, the technical problem that the error of measurement data became large occurred. 

[0005] This invention is made in order to solve this technical problem, it performs gain control stabilized for A/D conversion even when an 
input value changed rapidly, even if it was the case where two or more circuits were measured one by one, and aims at suppressing a 
measurement error to the minimum. 
[0006] 

[Means for Solving the Problem] The A/D converter which the metering device concerning this invention samples each measured analog 
input amplified by the arbitration gain scale factor with the gain grant means, and carries out A/D conversion, After A/D conversion, each 
A memory means to record the digital data of an arbitration scale factor, The data in which the saturation at the time of A/D conversion is 
shown from the largest data of a gain scale factor among the digital data within a memory means are searched. It has the gain optimum- 
value selection circuitry which chooses the digital data with which a series of digital data with which saturation data exist are made into an 
invalid, and saturation data do not exist, and power etc. is made to carry out data processing to digital data without saturation being. 
[0007] Moreover, when saturation data recognize two or more piece continuation existence, it is made to make the digital data into an 
invalid. 

[0008] And it has an input circuit change means to make two or more measured analog inputs input into a gain grant means with a 

sequential change. 

[0009] 

[Embodiment of the Invention] The circuit block diagram of the metering device which gestalt 1. drawing 1 of operation shows the gestalt 
1 of implementation of this invention, and drawing 2 are drawings explaining an input gain scale factor and the relation of A/D conversion. 
In drawing, the same sign as equipment drawing 3 has a same or equivalent function conventionally. 15 is a gain optimum-value selection 
circuitry, 30 is a gain grant means, and the multiplication of the gain scale factor (3 1 x as an example x x 9) of two or more arbitration is 
respectively carried out to the current value detected with each current detection means 2. 
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[0010] Hereafter, actuation of the metering device of the gestalt 1 of operation is explained. In the input circuit change means 4, the current 
value detected with each current detection means 2 changes the multiple of 1/2 period of an alternating current wave form to a unit one by 
one so that actual value may be acquired conventionally like explanation of equipment. The gain grant means 30 carries out the 
multiplication of the gain scale factor (xl, x3, x9) of arbitration to the measurement result changed to the candidate for measurement with 
the input circuit change means 4, respectively. The input signal with which the multiplication of the gain scale factor was carried out to 
each is sampled with the time-sharing means 5, and is changed into a digital signal with A/D converter 8 through a sample hold circuit 6. 
[001 1] Processing of A/D conversion and the optimal gain selection is explained using drawing 2 . Generally A/D converter 8 is the 
configuration of the drawing 2 (**), and changes an input signal into the digital signal which sampled the analog input potential between 
reference potential (Vref) and touch-down potential (GND) like the drawing 2 (**). Here, the same input signal is made into two or more 
digital data groups which changed the gain scale factor, and this is stored in memory 1 3. A digital data group is stored in memory 13 in the 
image of drawing 2 (Ha) - (e). 

[0012] If input signal level exceeds Vref or GND potential, a saturation phenomenon will generate A/D converter 8. If a gain scale factor is 
too large, this saturation phenomenon will occur and it will become measurement impossible. Moreover, if input signal level is small, 
resolution will fall and measurement precision will worsen. Measurement high the time of the input signal level almost covering the whole 
between Vref and GND and accurate [ the time / resolution ] is possible without causing a saturation phenomenon. When a saturation 
phenomenon does not occur, the data by which normal evaluation was carried out are recorded on memory 13. When it is a 10-bit A/D 
converter when a saturation phenomenon occurs for example, "3FF M will be recorded into digital data in hexa code of a 10-bit upper limit. 
[0013] The existence of the data (3FF) in which saturation is shown from digital data with the largest gain scale factor (x9) in a digital data 
group is searched with the gain optimum-value selection circuitry 15 before data processing using the digital data recorded on memory 13. 
If there are no data (3FF) in which saturation is shown, this digital data will be turned to data processing. If two or more data (3FF) in 
which saturation is shown exist continuously, it will judge with generating of saturation, and a series of data of this gain are excepted from 
the candidate for an operation, and then move retrieval to digital data with a large gain scale factor (x3). 

[0014] It is what resulted in the thing without the data (3FF) in which it is similarly chosen as, and a gain scale factor is large and saturation 
is shown hereafter, and data processing is performed. In retrieval of the data (3FF) in which saturation is shown, when only one saturation 
data exists in a series of sampling data, there are many cases of the transient saturation by the noise, and this ignores, carries out restoration 
processing to a normal numeric value from the value before and behind sampling ranking, and if it is made to perform data processing, it 
can eliminate the effect of a noise. 
[0015] 

[Effect of the Invention] This invention without feeding back the gain based on the result of an operation and using it for next 
measurement, as upper-explained The digital data with which the digital data with which a measured analog input is amplified for an 
arbitration gain scale factor, the digital data of each scale factor after A/D conversion is sequentially retrieved from data with the largest 
scale factor, and saturation data exist is made into an invalid, and saturation data do not exist is chosen. Since the gain control stabilized 
even when an input value changed rapidly in A/D conversion is obtained and high measurement of resolution can be performed, a 
measurement error can be made small. 

[0016] Moreover, when the time of two or more saturation data continuing and existing in a series of sampling data is judged to be a 
saturation phenomenon and only one saturation data exists, it judges with the transient saturation by the noise, and restoration processing is 
carried out to a normal numeric value from the value before and behind sampling ranking, and since data processing is performed, the 
effect of a noise can be eliminated. 

[0017] And since a measured input is changed one by one with an input circuit change means and it was made to carry out A/D conversion, 
many circuits are measurable to coincidence. Although a specific measured input is measured with a measurement round time interval, 
even if there is an abrupt change of the input value between measurement spacing, the stable gain control and high measurement of 
resolution are obtained in this case. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . 
fDrawine 11 It is the circuit block diagram of the metering device of this invention. 

[Drawing 21 It is drawing explaining the input gain scale factor of the metering device of this invention, and the relation of A/D conversion. 

rPrawing 31 It is the circuit block diagram of the conventional metering device. 
prawing 41 It is drawing explaining the timing of two or more circuit current detection. 

i D E7ecS Detection Means 2 Current Detection Means 4 Input Circuit Change Means, 5 Time-Sharing Means 6 

Sample Hold Circuit 8 A/D Converter, 9 Memory 1 0 Time-Sharing Electric-Energy Operation Means 1 1 Operation Means, 12 Result-of- 
an-Operation Memory 20 It is Electric-Energy Operation Means the Whole Circuit. 
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